Time course of intraoperative cytokine levels in liver transplant recipients.
We evaluated the levels of several cytokines (interleukin [IL]-2, IL-4, IL-6, IL-10, tumor necrosis factor [TNF]-alpha, and interferon [IFN]-gamma) in plasma samples obtained before surgical intervention (T0) and during intraoperative liver transplantation: after induction of anesthesia (I-1), 15 minutes of anhepatic phase (I-2), 5 minutes before reperfusion (I-3), 10 minutes after reperfusion (I-4), 20 minutes after reperfusion (I-5), 60 minutes after reperfusion (I-6), and 1 hour after liver transplantation (I-7). Cytokine levels were determined using a technique which combines ELISA technique and flow cytometry. The study was approved by the local clinical research (ethics) committee. Written informed consent was obtained from patients' relatives. Twenty patients (14 men, 6 women) aged 23 to 61 years, recipients of a liver transplantation were studied. The cytokine IL-2 plasma values were maintained during the whole study period, with a slight increase at 15 minutes of anhepatic phase (I-2). IL-4 showed a peak value 20 minutes after reperfusion (I-5). IL-6 increased its plasma value starting at 15 minutes of anhepatic phase (I-2), maintaining high concentrations during the whole intraoperative period. IL-10 increased progressively, reaching a maximum 1 hour after transplantation (I-7). TNF-alpha reached maximum plasma levels 20 minutes after reperfusion (I-5), whereas IFN-gamma showed a peak at 15 minutes of anhepatic phase (I-2). Our results indicate that the anhepatic phase (I-2) is the earliest phase during which proinflammatory and anti-inflammatory cytokines, such as IL-6 and IL-10, respectively, are involved during liver transplantation. We conclude that IL-6 is the first cytokine involved in the inflammatory response during liver transplantation.